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Aims—This paper examined longitudinal marijuana use trajectories among drug-using youth 
presenting to the ED to inform intervention development.
Methods—Given interest in substance use and violence, this study oversampled those presenting 
with assault injuries. Assault-injured youth (ages 14-24) endorsing past 6-month drug use (n=349), 
and a sex and age proportionally-sampled comparison group (n=250) endorsing drug use, 
completed a baseline assessment and follow-ups at 6, 12, 18, and 24 months. Latent class 
trajectory analyses examined days of marijuana use over 2 years. Multinomial regression analyses 
examined baseline, 12-month and 24-month factors associated with substance use trajectory 
groups.
Results—Trajectory analyses identified 5 groups: Low (Low; 28.2%; n=169); Intermittent (INT; 
16.2%; n=97); Moderate Decline (MD; 12.0%; n=72); High decline (HD, 13.2%; n=79) and 
Chronic (C; 30.4%; n=182). At baseline, as compared to the Low group, the other trajectory 
groups were more likely to be male and have greater levels of physical aggression. At 12- and 24-
months, negative and positive peer influences, incarceration and community violence were 
additional characteristics associated with the greater marijuana use trajectories (as compared to the 
Low group).
Conclusions—Interventions for drug-using youth presenting to the urban ED should address 
peer influences, physical aggression and community violence exposure, given the association 
between these characteristics and greater marijuana use trajectories.
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1.0 Introduction
There is a critical need to understand marijuana use trajectories among youth residing in 
socio-economically disadvantaged communities. Marijuana is the most commonly used 
illicit drug used during adolescence (Substance Abuse and Mental Health Service 
Administration, 2014b), with use adversely affecting neuromaturation of the vulnerable 
adolescent brain (Gruber et al., 2012; Lopez-Larson et al., 2011; Schepis et al., 2011). 
Marijuana use during adolescence places youth at increased risk for motor vehicle crash 
(Maxwell, 2012; Naimi et al., 2003; Quinlan et al., 2005; Wilhelmi and Cohen, 2012), and 
other drug use (Center for Disease Control and Prevention, 2012; Center for Lawful Access 
and Abuse Deterrence, 2011; Schillie et al., 2009; Substance Abuse and Mental Health 
Service Administration, 2013; White et al., 2013a) The emergency department (ED) 
provides a useful setting to identify at-risk youth and initiate substance use interventions 
(Cunningham et al., 2009).
Based on social ecological and resiliency theories (Bronfrenbrenner, 1998; Garmezy, 1991; 
Rutter, 1987; Stokols et al., 1996), marijuana use during adolescence and emerging 
adulthood is associated with evolving interactions between individual and social risk and 
promotive factors that can decrease or accelerate problem trajectories (Abadi et al., 2011; 
Bernstein et al., 2011; Brown et al., 2008; Cadoret et al., 1995; Cleveland and Wiebe, 2008; 
Fowler et al., 2007; Henry and Thornberry, 2010; Hussong et al., 2008; Mrug et al., 2010; 
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Wagner, 2008; Windle et al., 2008; Zucker et al., 2000; Zucker et al., 2008). For example, 
violence is associated with substance use, particularly among those residing in socio-
economically disadvantaged communities (Goldstick et al., 2015; Goldstick et al., 2016; 
Walton et al., 2009; White et al., 2009), likely due to shared risk and promotive factors for 
some substances (e.g., marijuana), and/or acute pharmacological effects of substances (e.g., 
alcohol) (Chermack and Giancola, 1997; White et al., 2009). Although parental influences 
are important during younger ages, peers are the most robust influence for substance use 
during the transition to adulthood (Abadi et al., 2011; Allen et al., 2012; Brechwald and 
Prinstein, 2011; Burk et al., 2012; Chein et al., 2011; Dziak et al., 2014; Simons-Morton and 
Farhat, 2010; Wolfe et al., 2012), increasing exposure to deviant social contexts and 
distancing youth from protective influences.
Latent trajectory analysis is a useful approach to identifying heterogeneity in trajectories of 
substance use (Nagin and Tremblay, 2005; Skardhamar, 2010), with groupings providing an 
opportunity to examine characteristics that can inform interventions (Brame et al., 2012). 
Prior research examining marijuana use trajectories are relatively rare. For example, a 
longitudinal study of youth from a socio-economically disadvantaged community (Brook et 
al., 2011) found four groups of marijuana users (low users, decreasing, increasing, and 
chronic), whereas Schulenberg and colleagues (2005) used Monitoring the Future (MTF) 
data to identify six marijuana use trajectory groups (i.e., chronic, decreased, increased, fling, 
rare, and abstain). Chronic users are more likely to be male, with the greatest constellation 
of risk factors including externalizing (e.g., delinquency, impulsivity, and substance use) and 
internalizing problems (Brook et al., 2011; Chassin et al., 2004; Jackson et al., 2008; Meier 
et al., 2013). Baseline factors that distinguish chronic users from decreasing or late onset 
users are less evident, with one study finding greater negative affect among the late onset 
group (Brook et al., 2011; Meier et al., 2013). Other researchers find that decreasing users 
are initially similar to chronic users, but over time had less substance use, delinquency and 
peers who used marijuana (Schulenberg et al., 2005); in contrast, increasing users are most 
likely to use other substances, use marijuana to cope, have drug-using friends, and report 
delinquency (Schulenberg et al., 2005). Although aggression is related to alcohol use during 
adolescence (White et al., 2013b; White et al., 2009), few studies have examined marijuana 
use in relation to violence, with one study finding that increasing users show more persistent 
physical aggression (Schulenberg et al., 2005). It is unclear how these findings generalize to 
youth presenting to urban EDs, with generally much lower socio-economic status and 
greater minority representation.
The current study examined longitudinal marijuana use trajectories among youth presenting 
for care at an urban ED. The ED is an important contact point for medical care for youth at 
high risk for substance use and violence, especially the underinsured and uninsured, with ED 
patients over-representing socially disadvantaged minority groups (Albert and McCaig, 
2014). Further, the ED provides a location to access adolescents, who are often missed in 
school-based studies because of poor attendance (Grove et al., 2000; Ramirez et al., 2012; 
Wilson and Klein, 2000). Most patients (>90%) seeking ED care are treated and released 
(Albert and McCaig, 2014), which is consistent with studies demonstrating the receptivity of 
patients to ED-based interventions (Walton et al., 2012; Cunningham et al., 2015).
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The purpose of this study was to examine factors associated with greater marijuana use 
trajectories to inform intervention development for drug-using youth presenting to urban 
EDs, with this study enrolling patients with past 6 month drug use, oversampling those 
presenting with assault injuries (Bohnert et al., 2015). Prior papers showed that assault-
injured youth had increased rates of ED visits for violent injury, which was related to having 
a drug use disorder (Cunningham et al., 2015). First, this paper presents findings from latent 
trajectory analysis to identify subgroups of marijuana users two-years post-ED visit. Second, 
we characterize risk and promotive factors associated with these groupings at baseline, and 
at 12- and 24-months to inform interventions. For example, if the relationship between time-
varying factors is consistent over time, then baseline screening could indicate the need for 
initiating interventions in the ED, with extended interventions addressing influences over 
time. In contrast, if the factors associated with trajectories varied over time, then adaptive 
interventions may be indicated to address these changing factors (Lei et al., 2012; Rich et 
al., 2014). Hypothesized factors associated with greater marijuana use trajectories included: 
male gender and older age; greater involvement with violence (assault injury, physical 
aggression, physical victimization, community violence) and negative peer influences; less 
involvement with positive peers, substance use treatment, and the criminal justice system. 
Also, we hypothesized that greater marijuana use trajectories would be: consistently related 
to peer influences over time, reflecting their importance during adolescence and emerging 
adulthood, and community violence, reflecting the urban setting in which youth likely 
remain; less strongly associated with interpersonal violence (aggression and victimization) 
over time, reflecting developmental trends for decreased involvement with violence during 
the transition to emerging adulthood; and, inconsistently related to incarceration and drug 
treatment over time, particularly given expected low rates of receipt of treatment services.
2.0 Material and Methods
2.1 Design
Data were collected for the Flint Youth Injury Study (Bohnert et al., 2015; Cunningham et 
al., 2015; Cunningham et al., 2014), which is a longitudinal study with assessments during 
the ED visit and over 24-months. Flint, Michigan has similar crime rates to other urban 
centers (Federal Bureau of Investigation, 2011). Youth presenting for an assault injury were 
oversampled (n=349), and proportionally balanced by age (ages 14-17; 18-20; 21-24) and 
sex with youth presenting for other reasons (n=250). The study was approved by university 
and hospital IRBs; a NIH Certificate of Confidentiality was obtained.
2.2 Setting and Sample
Following written assent/consent (parental consent if age <18 years), patients (ages 14-24) 
presenting to the ED for an assault injury, and a proportionally sampled group presenting for 
other reasons self-administered a computerized survey (assault patients admitted to the 
hospital were recruited if they stabilized within 72 hours). Exclusions were presentation for 
acute sexual assault, child maltreatment, suicidal ideation/attempt, or inability to provide 
consent (e.g., altered mental status).
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Youth reporting past six-month drug use on the Alcohol, Smoking, and Substance use 
Involvement Screening Test [ASSIST; marijuana, other illicit drugs (i.e., cocaine, inhalants, 
Sent to street opioids, other) or non-medical use of prescription drugs (i.e., opioids, sedative, 
stimulants)](Humeniuk et al., 2008; National Institute on Drug Abuse, 2010; WHO ASSIST 
Working Group, 2002) were eligible for the study. Alcohol and tobacco use were not 
inclusion criteria. Eligible youth provided assent/consent (parental consent if age <18 years), 
and completed a ∼90-minute baseline assessment ($20 remuneration, plus $5 for urine 
sample for drug testing). In-person follow-up assessments were conducted at 6-, 12-, 18-, 
and 24-months [remuneration: $35, $40, $40, and $50 respectively, including urine 
samples).
2.4 Measures
2.4.1 Demographics—Age, sex, race, education, marital status, school drop-out (past 6-
month not in school or complete high school) and past 6-month self/family receipt of public 
assistance were collected (Cunningham et al., 2014).
2.4.2 Substance Use—Substance use was assessed using the Time Line Follow Back 
(TLFB) (Chermack et al., 2010; Epstein-Ngo et al., 2013; Hjorthoj et al., 2012; Sobell et al., 
1988) for the past 30 days at baseline and for the past 90 days at follow-ups. For latent 
trajectory analyses, the number of days of marijuana use was summed for each assessment.
2.4.3 Violence—Past 6-month violence was assessed using a modified version of the 
physical assault scale of the Conflict Tactics Scale 2 (Straus et al., 1996), assessing: a) 
frequency of moderate and severe physical victimization (someone did to you); and, b) 
physical aggression (you did to someone else). Aggression and victimization were assessed 
separately for dating partners (e.g., girlfriend/boyfriend, husband/wife) and peers (e.g., non-
partners: friend, stranger, acquaintance, etc.); responses ranged from 0 (never) to 6 (20 times 
or more). Peer and dating items were summed for a total score (physical aggression α = .
0.90; physical victimization α = .0.93). Community violence exposure in the past 6 months 
included five items assessing frequency of witnessed neighborhood behaviors (e.g., heard 
gun shots, saw drug deals, had their homes broken into, saw gangs in the neighborhood, saw 
someone getting stabbed or shot) (Richters and Martinez, 1992), ranging from “never” (0) to 
“many times” (3) (range 0 -15; α = .0.73).
2.4.4 Drug Treatment Criminal Justice Involvement—Participants were asked the 
number of days they were incarcerated in the past 6 months (McLellan et al., 1992). 
Similarly, past 6-month substance use treatment was assessed with a single item (McLellan 
et al., 1992).
2.4.5 Other Risk and Promotive Factors—Negative peer influences assessed how 
many of their friends were currently involved in negative activities (e.g., use substances, sell 
drugs, fight, carry weapons, shoplifting/busted for burglary/robbery) (Ostaszewski and 
Zimmerman, 2006) (range 7-35; α = 0.81). Positive peer influences assessed how many of 
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their friends were currently involved in positive activities (e.g., good grades, attend church, 
school clubs or community activities, plans to go to college; range 4-20; α = 0.75).
2.5 Data Analyses
Data were analyzed with R version 3.2.3. Using the R package flexmix (Grun and Leisch, 
2008; Leisch, 2004), we modeled marijuana use days across the five time points using latent 
trajectory analysis. Because the outcome variable is a count, we specified a Poisson 
distribution for the outcome; an offset for the log of the number of days in the substance use 
calendar was used, to account for different follow-back periods at baseline (past 30 days) vs. 
follow-ups (past 90 days at each assessment); thus, the fitted model is effectively equivalent 
to modeling the % of use days (i.e., number of use days per days assessed). A cubic 
polynomial was used to model the time-varying rate on the log scale. This specification is 
capable of capturing most plausible patterns of change over five time points, and uses fewer 
parameters than estimating separate coefficients for each time point. Following convention 
(Nylund et al., 2007), we used the Bayesian information criterion (BIC), in conjunction with 
considerations of parsimony and interpretability, to select the number of groups. To ensure a 
parsimonious solution that does not over fit the data, as well as ensuring large enough 
groups to make between-group comparisons, we imposed the constraint that each group 
must have a prior probability of at least 0.10 (corresponding to 60 individuals); this 
constraint operated within the fitting process so that, for a given number of input classes, the 
fitted model is that which maximizes the likelihood subject to the aforementioned constraint; 
in some cases the optimal solution may have fewer than the nominal number of input 
classes. To guard against model convergence to local maximums, the model was re-fit from 
200 random starting values for each number of input classes and the model corresponding to 
the maximum converged likelihood was saved. To evaluate class separation, we calculated 
the relative entropy of the posterior probability distribution, with a value of 0.8 indicating 
acceptable separation between classes (Ram and Grimm, 2009). After assigning participants 
to the group in which they had the greatest posterior probability of membership, we 
compared the model-estimated rates with the empirical rates in each group to verify 
acceptable within-group fit.
We used regression analyses to examine the associations between trajectory membership and 
factors assessed at baseline, 12, and 24 months, with descriptive data also provided to aid 
with interpretation of regression models. We included time invariant measures of age, sex, 
and assault injury in regression analyses; we included all other time-varying variables in 
regression analyses except physical victimization (which was highly correlated with physical 
aggression at baseline; r=0.66), prioritizing variables that would inform interventions in 
terms of sample (i.e., assault injury) and content (i.e., physical aggression, community 
violence). The outcome, predicted trajectory class, is not changing across the baseline, 12- 
and 24-month analyses; however, time-invariant associations (e.g., age, male) vary across the 
models due to differences in the time-varying factors and participants that are 
simultaneously included (i.e., n=599 at baseline; n=502 at 12-months; n=512 at 24-months). 
While we have ascribed labels to the groups identified, we want to emphasize latent 
trajectory analysis as a model-based tool for detecting, and describing, heterogeneity in 
trajectories of marijuana use over the study period, rather than as an immutable typology of 
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individuals (Nagin and Tremblay, 2005; Skardhamar, 2010). This descriptive, rather than 
endogenous, interpretation of the groupings partially justifies our examination of 12- and 24-
month correlates of trajectory groups, which may inform interventions aims at disrupting a 
deleterious trajectory (Brame et al., 2012).
3.0 Results
3.1 Descriptive Characteristics
At baseline, 58.8% were male, the mean age was 20.1 (standard deviation=2.4), 28% were 
living with a partner, 40% had at least one child, most received public assistance (73.0%), 
and were African-American (58.3%; 32.5% Caucasian, 9.3% other); 5.8% reported Hispanic 
ethnicity. Follow-up rates were: 85.3% (6-months), 83.7% (12-months), 84.2% (18-months) 
and 85.3% (24-months).
3.2 Marijuana Use Trajectory Groups
Examination of the BIC scores resulted in strong evidence in support of a five-group model 
[1 group BIC= 111537.30; 2 group= 63993.41; 3 group= 54853.51; 4 group=47800.53; 5 
group= 43637.72]: Low (Low; 28.2%; n=169); Moderate decline (MD; 12.0%; n=72); 
Intermittent (INT; 16.2%; n=97); High decline (HD, 13.2%; n=79) and Chronic (C; 30.4%; 
n=182). Based on 200 replications from random starting values, the maximum likelihood 
estimator for the (at most) 6-class model, subject to the group size constraint, had 5-classes 
in 100% of replications; thus no admissible 6-class model was found, in light of our 
constraint. The relative entropy for the 5-class solution was 0.94, indicating very good 
separation between classes. The very close agreement between the model-estimated rates 
shown in Figure 1 and the observed proportion of substance use days for each group and 
time point shown in Table 1 indicate good within-group model fit.
3.3 Characteristics of Trajectory Groups
Table 2 shows descriptive characteristics based on marijuana use trajectory group. Age and 
assault injury appeared similar across the groups, whereas females appeared to be most 
likely in Low group. Physical aggression and victimization decreased over time. Rates of 
drug treatment were generally low across the groups. Rates of incarceration were higher at 
baseline for all groups. The Low group had the lowest negative peer influences and 
community violence, and the greatest positive peer influences.
3.3.1 Baseline—At baseline (Table 3), males were more likely to be in the INT, MD, HD, 
and Chronic groups than in the Low group. Physical aggression was greater among those in 
the INT, MD, HD, and Chronic groups than in the Low group. In contrast, community 
violence was greater among those in the HD group than the Low group. Finally, the Chronic 
group reported less positive peer influences than the Low group.
3.3.2 12-months—At 12-months (Table 3), males were more likely to be assigned to the 
MD, HD, and Chronic groups than in the Low group. The Low and INT groups did not 
differ on any variables examined. The MD group was significantly more likely to be 
incarcerated than the Low group. The HD reported greater physical aggression and 
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community violence than the Low group. Finally, the Chronic group reported more physical 
aggression, negative peer influences and community violence, and less positive peer 
influences than the Low group.
3.3.3 24-months—At 24-months (Table 3), the INT group was younger than the Low 
group. Males were more likely to be in the MD, HD, and Chronic groups than in the Low 
group. The INT group reported greater negative peer influences and community violence 
than the Low group. With the exception of sex, the MD group did not differ from the Low 
group. The HD had less positive friend influences than the Low group. As compared to the 
Low group, the Chronic group was less likely to be incarcerated and have positive peer 
influences, and had more negative peer influences and community violence.
4.0 Discussion
This study presents novel data regarding marijuana use trajectories among youth from 
socioeconomically disadvantaged communities who present to the ED for care. Specifically, 
30.4% of youth were chronic users, reporting almost daily use of marijuana over time. 
Conversely, 28.2% of youth showed low rates of marijuana use at baseline, with almost no 
days of use two years later. Similar to increasing or late onset groups in other studies, 16.2% 
were intermittent users, with marijuana use increasing at 24-months. The moderate and high 
decline groups comprised 25.2% of the sample, showing decreases in marijuana use. Note 
that the trajectory groups identified represent statistical probabilities of group membership, 
as opposed to definitive individual outcomes (Nagin and Tremblay, 2005; Skardhamar, 
2010); nonetheless, this grouping is useful for understanding characteristics associated with 
greater marijuana use to inform ED-based intervention efforts (Brame et al., 2012).
Consistent with prior studies, males were more likely than females to be in the greater 
marijuana use groups (Brook et al., 2011; Schulenberg et al., 2005). Overall, age did not 
distinguish trajectory groups; however, the limited numbers of adolescents could have 
precluded detection of effects found in other studies (White et al., 2013b; White et al., 
2009). For example, it could be that the moderate declining group may mature into the high 
declining group. Although prior analysis from the screening sample of this study among 
drug-users and non-drug users showed that youth presenting with assault injuries had higher 
rates of substance use than those presenting for other reasons (Cunningham et al., 2014), 
when examining drug using youth, assault injury (as compared to other reason) was not 
related to substance use trajectory groups. These findings support the notion of universal 
screening and initiation of substance use interventions in the ED regardless of chief 
presenting complaint. The baseline factor consistently associated with greater marijuana use 
trajectories was physical aggression, which is consistent with findings for externalizing 
behaviors (Brook et al., 2011; Chassin et al., 2004; Jackson et al., 2008; Schulenberg et al., 
2005), likely due to shared risk and promotive factors (e.g., peer influences) and/or exposure 
to situations that increase aggression (e.g., community violence). The relationship between 
greater marijuana use and aggression was also observed at 12-months post-ED visit, but 
dissipated by 24 months, likely reflecting developmental maturation of the sample.
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Together, these findings suggest that ED-based interventions should address both substance 
use and violence, among youth reporting these multiple risk behaviors. Prior studies 
examining brief interventions for marijuana use are sparse, with a handful of studies 
showing positive outcomes among youth (D'Amico et al., 2008; Walton et al., 2013; Walton 
et al., 2014; Woolard et al., 2013), whereas adult studies show null findings (Blow et al., 
under review; Bogenschutz et al., 2014; Roy-Byrne et al., 2014; Saitz et al., 2014; Woodruff 
et al., 2014). These interventions, however, have not addressed violence. Similarly, although 
violence interventions have shown promise among assault injured youth (Becker et al., 2004; 
Cheng et al., 2008a; Cheng et al., 2008b; Cooper et al., 2006; De Vos et al., 1996; Dicker, 
2005; Fein et al., 2013; Karraker et al., 2011; Zun et al., 2006; Zun et al., 2003), these 
approaches do not typically address substance use. Given that a motivational interviewing 
(Miller and Rollnick, 2002; Miller and Rollnick, 2012) based brief intervention addressing 
alcohol and violence showed sustained though modest effects (Cunningham et al., 2012; 
Walton et al., 2010), interventions may need to be extended, adapting to address increasing 
and decreasing risk and promotive factors for marijuana use over time (Lei et al., 2012; Rich 
et al., 2014).
Findings from this study suggest that such adaptive substance use interventions approaches 
consider also addressing negative peer influences and community violence, which were 
associated with greater marijuana use trajectories over time. For example, the chronic group 
showed less positive peer influences at all time points, and more negative peer influences 
and community violence at 12- and 24-months than the low group. Corresponding to 
increasing rates of marijuana use, the intermittent group reported greater negative peer 
influences and community violence at 24-months. Caution is required, however, when 
making causal conclusions, as the direction of this relationship can't be fully ascertained in 
this study; in fact, it is likely that these relationships are reciprocal. For example, greater 
exposure to community violence could lead to greater marijuana use to cope with negative 
affect, and/or greater marijuana use could lead to greater exposure to situations where 
violence is likely (e.g., buying and selling drugs). In this regard, multi-level interventions 
may be beneficial, including individual approaches that facilitate connections with pro-social 
peers, activities, and services potentially using technology (e.g., text messaging, remote 
therapy) to reduce barriers, in concert with community-level approaches (Hawkins et al., 
2012).
Participation in substance use treatment was not related to marijuana use trajectories, likely 
because access to treatment services is generally low for youth, particularly in resource poor 
environments (Center for Behavioral Health Statistics and Quality, 2015), which is reflected 
in low rates of treatment utilization in this sample despite nearly daily use of marijuana in 
the chronic group. Next, incarceration was not a useful correlate of marijuana use 
trajectories, with the exception that the moderate decline group was more likely (at 12 
months) to be incarcerated and the chronic group was less likely (at 24 months) to be 
incarcerated than the low group. Given data showing disproportionate rates of incarceration 
among African-American youth, with substance use being a salient risk factor for 
incarceration, early interventions are needed to reduce these health disparities (Mukku et al., 
2012; Substance Abuse and Mental Health Service Administration, 2014a).
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Although data collected from youth residing in socio-economically disadvantaged 
communities is an important contribution to the literature, data from a single emergency 
department setting may not generalize to other samples (e.g., Hispanics). Given findings that 
self-reported community violence exposure was related to greater marijuana use trajectories, 
future studies are needed examining geospatial influences on substance use and violence. 
Our study examined trajectories following an event, namely an ED visit, as opposed to 
focusing on developmental trajectories among a specific age group, which is why our 
sample contained a wide age range (14-24 years) of youth with recent drug use. It is likely 
findings for classes would have differed if non-drug using youth presenting to ED had been 
included (e.g., abstainers, early initiators, later initiators). Replication of study findings 
among ED studies taking an age-specific sampling approach would provide further evidence 
for characteristics associated with marijuana use trajectories across the key developmental 
transition from adolescence to young adulthood.
5.0 Conclusions
Findings underscore the need for interventions to interrupt marijuana use trajectories among 
youth residing in urban communities, with a third of youth likely remaining chronic users of 
marijuana. Interventions for marijuana-using youth should be initiated at the point of the ED 
visit, particularly among those involved with physical aggression and/or exposed to 
community violence, which are associated with greater marijuana use. Peer influences are 
particularly important in distinguishing marijuana use trajectory groups over time, 
suggesting that interventions are needed to help young people increase involvement with 
positive peers, activities, and services, adapting to evolving needs over time.
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• Five marijuana use trajectory groups were identified among drug-using youth.
• Aggression and male gender were baseline markers of more severe use 
trajectories.
• Peer influences distinguished marijuana use trajectories over time.
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Figure 1. Marijuana use trajectory groups
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Table 3
Multinomial regression findings for baseline, 12-month, and 24-month variables 
associated with marijuana use trajectory group membership
Variables Intermittent RRR (CI) Moderate Decline RRR (CI) High Decline RRR (CI) Chronic RRR (CI)
Baseline
Age 0.94 (0.84-1.05) 0.99 (0.88-1.12) 1.04 (0.93-1.17) 1.04 (0.95-1.14)
Male 2.16 (1.24-3.76)** 2.72 (1.45-5.12)** 2.15 (1.17-3.98)* 2.26 (1.40-3.65)**
Assault Injury Group 1.13 (0.66-1.92) 1.07 (0.59-1.93) 0.69 (0.39-1.21) 0.78 (0.49-1.22)
Physical Aggression 1.04 (1.01-1.06)* 1.05 (1.02-1.08)** 1.04 (1.02-1.08)** 1.04 (1.01-1.06)**
Drug Treatment 0.70 (0.28-1.74) 0.38 (0.12-1.21) 0.57 (0.21-1.53) 0.50 (0.23-1.10)
Incarceration 0.96 (0.49-1.91) 1.36 (0.67-2.78) 1.48 (0.74-2.96) 0.99 (0.55-1.77)
Negative Peer Influences 0.97 (0.91-1.04) 0.98 (0.91-1.05) 0.98 (0.91-1.05) 1.05 (0.99-1.05)
Positive Peer Influences 0.99 (0.91-1.07) 1.00 (0.91-1.10) 1.01 (0.92-1.10) 0.92 (0.85-0.99)*
Community Violence 1.03 (0.95-1.12) 1.02 (0.93-1.12) 1.12 (1.03-1.22)* 1.07 (1.00-1.15)
12-Months
Age 0.93 (0.83- 1.05) 1.01 (0.89-1.15) 1.11 (0.97-1.26) 1.06 (0.95-1.17)
Male 1.76 (0.98-3.16) 2.17 (1.12-4.20)* 2.28 (1.23-4.23)* 2.46 (1.46-4.12)**
Assault Injury Group 1.30 (0.72-2.34) 1.47 (0.76-2.85) 0.63 (0.35-1.16) 0.68 (0.41-1.13)
Physical Aggression 0.99 (0.95-1.04) 1.01 (0.97-1.05) 1.04 (1.01-1.08)* 1.04 (1.01-1.07)*
Drug Treatment 1.39 (0.45-4.32) 1.45 (0.45-4.70) 1.39 (0.42-4.63) 0.83 (0.28-2.48)
Incarceration 1.41 (0.39-5.10) 3.38 (1.04-11.0)* 0.38 (0.07-2.15) 0.84 (0.26-2.77)
Negative Peer Influences 1.03 (0.95-1.11) 1.03 (0.95-1.12) 1.07 (0.99-1.16) 1.14 (1.06-1.22)**
Positive Peer Influences 0.94 (0.86-1.04) 0.96 (0.86-1.06) 0.92 (0.83-1.02) 0.88 (0.80-0.96)**
Community Violence 1.05 (0.97-1.14) 1.04 (0.94-1.14) 1.10 (1.01-1.20)* 1.08 (1.00-1.16)*
24-Months
Age 0.88 (0.79- 1.00)* 1.00 (0.88-1.13) 1.04 (0.92-1.17) 1.03 (0.93-1.14)
Male 1.69 (0.94-3.01) 2.20 (1.16-4.17)* 2.07 (1.11-3.86)* 2.34 (1.40-3.92)**
Assault Injury Group 1.30 (0.72-2.36) 1.27 (0.68-2.38) 0.68 (0.38-1.23) 0.80 (0.48-1.32)
Physical Aggression 1.02 (0.98-1.06) 1.00 (0.96-1.05) 1.03 (0.99-1.07) 1.01 (0.98-1.05)
Drug Treatment 1.64 (0.58-4.68) 1.50 (0.51-4.41) 0.81 (0.25-2.57) 0.51 (0.16-1.59)
Incarceration 0.40 (0.14-1.14) 1.17 (0.46-2.97) 1.79 (0.75-4.28) 0.32 (0.13-0.84)*
Negative Peer Influences 1.10 (1.02-1.19)* 1.02 (0.94-1.11) 1.06 (0.98-1.15) 1.15 (1.08-1.23)***
Positive Peer Influences 0.92 (0.83-1.02) 1.01 (0.91-1.11) 0.89 (0.81-0.99)* 0.85 (0.77-0.93)**
Community Violence 1.11 (1.02-1.21)* 1.04 (0.96-1.14) 1.05 (0.96-1.14) 1.11 (1.03-1.19)**
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